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A B S T R A C T
The aim of this study is to evaluate vital dyes »Brilliant Blue G« (BBG) and »Membrane Blue Dual« (MBD) for
intraoperative staining of the inner limiting membrane (ILM) during vitrectomy for macular hole (MH). Retrospective,
comparative case series on 18 eyes with macular holes who underwent »23 and 25 gauge« pars plana vitrectomy. Main
outcome measurements were staining intensity and characteristics, visual acuity, visual field, OCT measurements and
complications over a period of 6 months. With the help of BBG and MBD succesfully was removed complete ILM in 14
eyes. Postoperative visual acuity was improved in 12 patients, unchanged in 2 patients and worse in 4 patients. Central
retinal thickness showed significant postoperative reduction with closure of macular hole. OCT values range were from
–10 to –250 mm. No visual field defects and no adverse effects were found. BBG and MBD sucesfully identificate internal
limiting membrane during vitrectomy for MH. Good anatomical and functional results are achieved with the use of both
vital dyes.
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Introduction
First finding of MH as a result of blunt trauma was
described by Knapp in 1869 Classification of MH was in-
troduced in 1988 by Johnsonn and Gass1. Full thickness
MH involve about 0.3% of population over 50 years.This
condition can lead to severe visual impairment. Although
we describe dissease as »hole« in macular area, misplace-
ment of tissue, rather than loss is responsible for visual
deterioration2. Since 1991 pars plana vitrectomy and
traction release is a method of choice, even for longstand-
ing holes3,4.
Peeling of the ILM has become a standard surgical
procedure during vitrectomy for MH. Surgical peeling of
ILM can be very difficult even for experienced surgeons5.
Chromovitrectomy is the term of enhancement of ILM
contrast through the use of vital dyes. Collagen and glial
cells, fibrous astocytes, Muller cell migration on the ILM
are responsible for the traction6. Such traction is the ini-
tial cause of hole formation. MH can form even in the
presence of preexisting complete posterior vitreous de-
tachment. These findings are in favour of the concept of
ILM removal in MH surgery7. The purpose of this study
is to present our initial experience with intraoperative
BBL and MBD assisted peeling of the ILM.
Patients and Methods
In this retrospective, comparative case series we ana-
lysed the patient records of 18 interventions for MH with
the diagnose of complete MH stage 2 to 4. Median macu-
lar hole duration was 6 months. Sutureless small gauge
pars plana vitrectomy with peeling of ILM was per-
formed. The mean age of patients was 66 years, ranged
from 45 to 82 years. In 9 eyes cataract operation with
lens implantation was performed simultaneously, 4 eyes
were pseudophakic and 5 eyes phakic. Smal gauge sys-
tems (Alcon, Accurus,USA) in combination with Photon
II light source (Synergetics, USA) were used. BBG an
MBD were injected after complete posterior vitreous de-
tachment with washout after 30 seconds. Area of macu-
lar hole was protected with the drop of Healon. In 13
cases BBG was used and in 5 cases MDB was used. In
that 5 cases overlying epiretinal membranes were identi-
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fied. BBG from 0.5 vials ata concentration of 0.25 mg/ml
(0.025%) were used (Brilliant Peel, Geuder, Germany)
and MBD from 0.5 ml vials at a concentration of 0.25
mg/ml (0.025%) brilliant blue + 0.15% Trypan blue + 4%
PEG carrier (Dorc, Netherlands). ILM was grasped with
ILM forceps, elevated and torn in a circular motion.The
ILM was removed towards MH to avoid enlargement.
Retinal periphery was examined for breaks and endo-
laser was applied when necessary. At the end of surgical
procedure 15% C3F8 was used with postoperative face
down position for 2 days. All patients undrewent oph-
thalmic examination (best corrected visual acuity, in-
traocular pressure, slit lamp biomicroscopy and indirect
ophthalmoscopy, optical coherence tomography, visual
field). ILM staining was ranged from grade 1 to grade 5
(1 – no staining, 5 – good staining). Staining potential
was compared with previously used dye Trypan blue.
Minimum postoperative follow up was 6 months.
Results
With the help of BBG in 13 cases and MBD in 5 cases
succesfully was removed complete ILM in 14 eyes (78%).
ILM staining grade was grade 3 in 5 eyes, grade 4 in 11
eyes, grade 5 in 2 eyes. Preoperative visual acuity was
from counting fingers to 0.3. Postoperative visual acuity
was improved in 12 eyes (30% reached best corrected vi-
sual acuity of 0.5), unchanged in 2 eyes and worse in 4
eyes. Mean best corrected visual acuity preoperatively
was 0.1, and improved singnificantly to 0.6 postopera-
tively. Functional succes was defined as improvement of
two Snellen lines. No visual field defects and adverse ef-
fects were found.
Central retinal thickness showed in 15 (83%) eyes sig-
nificant postoperative reduction with closure of macular
hole (8). Walues range were from –10 mm to –250 mmwith
complete anatomical closure on ophthalmoscopy exams.
Anatomical closure sucesss was defined as disappearance
of the subretinal fluid and flattening the hole. Retinal
hemorrhages after ILM removal were found in 5 cases
but with no complications. Complete removal of epi-
retinal membranes with the use of MBD was managed in
all five cases. Two patients had early postoperative tran-
sient hypotony for 2 days. Two patients had new iatro-
genic postoperative retinal breaks. One was succesfully
treated with laser, other was reoperated for postopera-
tive retinal detachment. Two open macular holes were
closed with additional surgery. One phakic patient had
major retinal hemorrhage during ILM removal that re-
sulted with macular scar9.
Discussion and Conclusion
The purpose of this study was to show our initial ex-
perience with intraoperative BBG and MBD assisted
peeling of the retinal ILM. Vitrectomy for the MH has be-
come one of the most common indications in vitreoreti-
nal surgery10. Peeling of the ILM during MH surgery has
positive effect on outcomes11. Better preoperative visual
acuity, smaler macular hole size and shorter duration are
favourable prognostic factors for good postoperative out-
come12.
There is a general trend towards smaller gauge in-
strumentation and sutureless surgery especially in MH
surgery. Complete removal of ILM is important for surgi-
cal sucesss.
Because of transparency and fragility of ILM chro-
movitrectomy as a widely accepted approach facilitates
the removal of membrane. Most widely used stain for
ILM in the past was indocyanine green (ICG)13. There is
stil debate about intravitreal ICG and retinal toxicity.
There are some new alternative substances such are
infracyanine green, trypan blue,brilliant blue, triamcino-
lone acetonide, patent blue, membrane blue, bromophe-
nole blue. Only briliant blue and trypan blue showed sig-
nificant level of ILM staining. BBG is used as food
colorant and food aditive in many countries. First de-
scription of BBG use for ILM staining was in 200614. Ani-
mal studies showed no apparent toxicity and good surgi-
cal results with BBG. In our study staining was sufficient
for safe ILM removal in 14 eyes. OCT scans of central
retinal thickness were improved in all but one patient.
Postoperative functional outcome was good with BCVA
improved in12 patients and unchanged in two patients.
BBG has very good staining properties for the ILM
with good structural and functional outcomes in our
study. No BBG toxicity was found. Further investigation
on larger number of patients is necessary to study BBG
potential and safety profile.
R E F E R E N C E S
1. JOHNSON R, GASS J, Ophthalmology, 95 (1988) 917. — 2. GASS
J, Am J Ophthalmol, 119 (1995) 752. — 3. FINE S, Arch Ophthalmol, 109
(1991) 635. — 4. ORELLANA J, LIEBERMANN R, Br J Ophthalmol, 77
(1993) 555. — 5. MESTER W, KUHN F, Am J Ophthalmol, 129 (2000)
769. — 6. MESSMER E, HEIDENKUMMERH, KAMPIK A, Graefes Arch
Clin Exp Ophthalmol, 236 (1998) 248. — 7. RICE T, Internal limiting
membrane removal in surgery for full thickness macular holes, (Butter-
worth Heineman, Boston,1999). — 8. SVATOPLUK S, VOJNIKOVIC B,
PAHOR \, Coll Antropol, 34 (2010) 25. — 9. KOVACEVIC D, MISLJE-
NOVIC VUCERIC T, CALJKUSIC MANCE T, Coll Atropol, 34 (2010) 21.
— 10. KELLY NE, WENDEL RT, Arch Ophthalmol, 109 (1991) 654. —
11. BROOKS HL, Ophthalmology, 107 (2000) 1939. — 12. ULRICH S,
HARTIGLOU S, GASS C, SCHAUMBERGER M, ULBIG MW, KAMPIK
A, Brit J Ophthalmol, 86 (2002) 390. — 13. HARTIGLOU C, FREYER W,
PRILINGER SG, CAMPIK A, Graefes Arch Clin Exp Ophthalmol, 244
(2006) 1196. — 14. ENAIDA H, HISATOMIH H, HATA Y, UEMO A,
GOTO Y, YAMADA T,KUBOTA T,ISHIBASHI T, Retina, 26 (2006) 631.
Damir Kova~evi} et al.: Brilliant Blue G and MembraneBlue Dual, Coll. Antropol. 35 (2011) Suppl. 2: 191–193
192
D. Kova~evi}
Department of Ophthalmology, Rijeka University Hospital Center, Kre{imirova 42, 51000 Rijeka, Croatia
e-mail: damir.kovacevic@ri.t-com.hr
VITREKTOMIJA KOD RUPTURA MAKULE UZ POMO] »BRILLIANT BLUE G« I »MEMBRANE
DUAL BLUE« VITALNIH BOJA
S A @ E T A K
Cilj ove studije je ocijeniti vitalne boje »Brilliant Blue G« (BBG) i »Membrane Dual Blue« (MDB) za bojenje mem-
brane limitans interne (ILM) u tijeku vitrektomije zbog ruptura makule. U~injena je retrospektivna studija na seriji od
18 o~iju sa rupturama makule koji su podvrgnuti »25 i 23 Gauge« pars plana vitrektomiji. Uspore|ivane su karak-
teristike i intenzitet bojenja, vidna o{trina, vidno polje, OCTmjerenja i komplikacije kroz period od 6 mjeseci. Uz pomo}
BBG i MDB uspje{no je odstranjena kompletna ILM kod 14 o~iju. Postoperativna vidna o{trina je pobolj{ana kod 12
pacijenata, nepromjenjena kod 2 i pogor{ana kod 4 pacijenta. Centralna debljina mre`nice je zna~ajno postoperativno
reducirana uz zatvaranje rupture makule kod 15 o~iju, uz OCT vrijednosti od –10 do –250 mm. Defekti vidnog polja ni
nuspojave nisu prona|eni. BBG i MDB uspje{no identificiraju ILM tijekom vitrektomije zbog ruptura makule. Dobri
anatomski i funkcionalni rezultati su postignuti sa upotrebom obje vitalne boje.
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